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Background: Coronary artery disease (CAD) and myocardial infarction (MI) are the leading causes of death in the US and cluster in families. In 
some families, early CAD/MI segregates in a Mendelian pattern, implicating single causal genes. Discovering Mendelian genes has often led to new 
insights and therapies but critically depends on accurate phenotypic classification. Coronary computed tomography angiography (CTA) has emerged 
as a non-invasive method to refine CAD classification and next-generation sequencing methods now enable whole genome analysis for gene 
discovery in Mendelian families.
methods: We recruited a family with apparent Mendelian inheritance of early CAD/MI despite the absence of traditional risk factors. Individuals 
without a clinical history of CAD/MI underwent CTA. All eight living individuals underwent whole genome sequencing. We defined potential candidates 
as rare functional variants displaying a dominant mode of inheritance, considering affected individuals as those with symptomatic CAD, prior MI, or 
an epicardial coronary stenosis of >50% by CTA.
results: The proband developed an acute coronary syndrome at the age of 43 that was treated with coronary artery bypass grafting. His family 
history revealed a father and four siblings with premature CAD/MI and was consistent with an autosomal dominant syndrome unrelated to 
traditional risk factors. Of the asymptomatic individuals who underwent CTA, one sibling was reclassified as affected based on a 50-70% lesion of the 
right coronary artery.  WGS was performed on all living family members and discovered 5,255,463 variants were of which 3.5% were novel. 255,057 
variants segregated with CAD/MI in an autosomal dominant model of inheritance. And five of these variants are predicted to be functional and are 
rare.
conclusion: Whole genome sequencing in a single family with apparent Mendelian inheritance of CAD/MI has identified multiple candidate DNA 
sequence variants. This study highlights the potential and challenges of using whole genome sequencing in families to discover genes for CAD/MI.
